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Abstract

The supporting information presented here describes the punched-out tape used for flow
cell assembly, the derivation of the equation describing the flow profile in the flow cell channel,
protein classification search terms, and a summary of proteins identified with sequential and

single tryptic digestions of immobilized CHO proteoliposomes.
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Flow Cell Assembly

The flow cell is assembled by pressing two polymer substrates [glycol-modified poly(ethylene

terephthalate)] together on each side of a 50 um thick punched-out tape, shown in Figure S-1.

Figure S-1: The punched-out tape used for flow cell assembly, determining channel geometry with
width w = 5 mm, and length / = 95 mm. The height of the channel is determined by the thickness
of the tape, 7 = 50 um. Each flow cell contains six channels for proteoliposome immobilization.
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Derivation of the Flow Profile for the Flow Cell Channel

The flow profile in the flow cell channel can be estimated by the Navier-Stokes equation. As water
is an incompressible fluid, with a constant density p, and the Reynolds number is small, the inertial

terms in the Navier-Stokes equation are neglected. The equation describing the flow profile is thus

Vp=uV?v, V.v=0, (1)

where p is the pressure, 1 the viscosity of the liquid, and v its velocity. Assuming a flow between
two infinite parallel plates (h << w < L), where h, w and L is the height, width, and length of the flow
cell channel, respectively, no-slip conditions on the stationary walls, and a Cartesian coordinate

system with x,y and z as length-, width- and height-coordinates, respectively; Equation 1 simplifies
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into the ordinary differential equation

Pvi(r)  _ Ap
072 N uL’
vx(0) =0, vx(h) =0

The solution to Equation 2 is given by the parabolic function

Ap
vi(z) = 2L (h—2z)z,

hence, the volume flow Q, through a rectangular channel is found as

h rw Ww
= = Ap.
0 /0 /o ve(z)dydz 2z’

Combining Equation 3 and Equation 4, the flow profile is given as

60

=5 (h=2)z,

vx(2)

where v, (z) is the flow velocity as a function of height.

Protein Classification

(2a)

(2b)

3)

“4)

(&)

Proteins are classified by database searching in UniProtKB and with Gene ontology terms, as

membrane-associated proteins (of which transmembrane, lipid-anchored and peripheral are sub-

classes), or as nonmembrane-associated, (Figure S-2).

Membrane-Associated Proteins

Proteins are classified as membrane-associated proteins, if any of the search terms in Table S-1 are

found.
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Figure S-2: Overview of protein classification.
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Table S-1: Gene ontology terms for class "Membrane-associated”.

Identifier Description

GO0O:0000139  Golgi membrane

GO0:0000299 integral to membrane of membrane fraction
GO0:0005624 membrane fraction

GO:0005635 nuclear envelope

GO:0005637 nuclear inner membrane

GO:0005639 integral to nuclear inner membrane
GO:0005640 nuclear outer membrane

GO:0005741 mitochondrial outer membrane
GO0:0005743 mitochondrial inner membrane
GO:0005779 integral to peroxisomal membrane
GO:0005789 endoplasmic reticulum membrane
GO:0005886 plasma membrane

GO:0005887 integral to plasma membrane

GO0:0009274 peptidoglycan-based cell wall

G0O:0009275 Gram-positive-bacterium-type cell wall
G0O:0009276 Gram-negative-bacterium-type cell wall
GO:0009279  cell outer membrane

G0:0009288 bacterial-type flagellum

GO:0010008 endosome membrane

GO:0015412 molybdate transmembrane-transporting ATPase activity
GO0:0015628 type II protein secretion complex
GO:0016020 membrane

GO:0016021 integral to membrane

GO:0019861 flagellum

GO:0019866 organelle inner membrane

GO:0019867 outer membrane

GO:0030173 integral to Golgi membrane

GO:0030176 integral to endoplasmic reticulum membrane
GO0:0030257 type III protein secretion system complex
GO0:0030285 integral to synaptic vesicle membrane
G0:0030288 outer membrane-bounded periplasmic space
GO0:0030313 cell envelope

GO:0030867 rough endoplasmic reticulum membrane
GO0:0030868 smooth endoplasmic reticulum membrane
GO:0031165 integral to contractile vacuolar membrane
GO:0031166 integral to vacuolar membrane
GO0:0031225 anchored to membrane

Continued on Next Page. ..
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Table S-1 — Continued

Identifier Description

GO0:0031230 intrinsic to cell outer membrane

GO0:0031236 extrinsic to external side of plasma membrane, in periplasmic space
GO0:0031237 intrinsic to external side of plasma membrane, in periplasmic space
GO0:0031244  extrinsic to cell outer membrane

GO0:0031300 intrinsic to organelle membrane

GO0:0031301 integral to organelle membrane

GO0:0031303 integral to endosome membrane

GO0:0031305 integral to mitochondrial inner membrane

GO0:0031307 integral to mitochondrial outer membrane

GO:0031309 integral to nuclear outer membrane

GO0:0031351 integral to plastid membrane

GO0:0031353 integral to plastid inner membrane

GO:0031355 integral to plastid outer membrane

GO:0031357 integral to chloroplast inner membrane

GO:0031359 integral to chloroplast outer membrane
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Transmembrane Proteins

Proteins are classified as transmembrane proteins, if any of the search terms in Table S-2 and
Table S-3 are found.

Table S-2: UniProtKB terms for class ”Transmembrane”.

Search term  Fields

single-pass  Subcellular Localization
multi-pass  Subcellular Localization
transmem Keywords

T(gology
integral GO annotations

Table S-3: Gene ontology terms for class “Transmembrane”.

Identifier Description

G0:0000299 integral to membrane of membrane fraction
GO0:0005639 integral to nuclear inner membrane
GO:0005779 integral to peroxisomal membrane
GO:0005887 integral to plasma membrane
GO:0016021 integral to membrane

GO:0030173 integral to Golgi membrane

GO:0030176 integral to endoplasmic reticulum membrane
G0:0030285 integral to synaptic vesicle membrane
GO:0031165 integral to contractile vacuolar membrane
GO:0031166 integral to vacuolar membrane
GO0:0031301 integral to organelle membrane
GO0:0031303 integral to endosome membrane
GO:0031305 integral to mitochondrial inner membrane
GO0:0031307 integral to mitochondrial outer membrane
GO:0031309 integral to nuclear outer membrane
GO:0031351 integral to plastid membrane
GO:0031353 integral to plastid inner membrane
GO:0031355 integral to plastid outer membrane
G0O:0031357 integral to chloroplast inner membrane
GO0:0031359 integral to chloroplast outer membrane
GO:0031361 integral to thylakoid membrane
GO0:0032592 integral to mitochondrial membrane
GO0:0045203 integral to cell outer membrane
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Lipid-Anchored Proteins

Proteins are classified as lipid-anchored proteins, if any of the search terms in Table S-4 and Ta-

ble S-5 are found.

Table S-4: UniProtKB terms for class “Lipid-anchored”.

Search term  Fields

lipid Subcellular Localization
Topology
lipoprotein ~ Keywords
PI-anchor Subcellular Localization
Topology

Table S-5: Gene ontology terms for class “Lipid-anchored”.

Identifier Description

G0O:0031225 anchored to membrane
GO:0046658 anchored to plasma membrane
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Peripheral Proteins

If a protein is "Membrane-associated”, but is not classified as transmembrane or lipid-anchored,

the protein falls into the class "Peripheral”.

Nonmembrane-Associated Proteins

If a protein is not "Membrane-associated”, the protein falls into the class "Nonmembrane-associated”.

Proteins Identified with Sequential and Single Tryptic Digestions
of Immobilized CHO Proteoliposomes

A list of proteins detected with sequential and single tryptic digestion of immobilized CHO prote-
oliposomes is found in Table S-6 and Table S-7, respectively. Number of unique peptides, sequence

coverage and MASCQOT score is given for each protein ID.
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